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w>[7ieefls] o s 38.000 g 

32 s 0 g 

1 3 20.000 g! 

[£j 16 S 621.000 S 

I EMU 679.000 gl 

[^S>4^3 (70XUS) 

tiJ3* 4^£] 217.700 g 
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^-(in-8itu)S AHH-S^tflolcH (sub-monolayer) 0|*f°J SM^^ ^ 5U 

5. 1 

nflEi. D>atfl^ ^ey)^ 3]. 
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o}-A|=- D>ol3^-^3 D>aMlSDflHi {ULTRA SENSITIVE IN-SITU 

NETOMETER SYSTEM} 
c^S] 

£ 4^- ?B^yi^ ^JJ2f ^ ^ ^«flol^7> 
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g^] 

TJl^- D>aMl^ ^# UHV \%<*)M Hf^j ^ #7| ofa 

^ *}^°1 n^M)^ fi^lBl- ^l-^l-n- (in-situ)S. H "Sii^l °I °1 (sub-mono layer) 

212} (hall effect). ^7l^^£2r. ^Si«J °)-§-^°1 ^ 

^ ^ Sl^ni, #7| *\?}^M% o|-g.*}o| 7^71 «<^o| SMEi% ^ 
B Sic}. 

¥ °l**>^ ^£ 3^7} oi- sVofl 7>}7)^# 

n*r^ t^^a} 7471^5] «^o1] ^*]*V «^^.B ^71 ^ol ^5}oj 71^^ 

£*r£r o]-§-*> BflB4cflo|o] ^-£^^ofl n}^ 7}7l^0] -ft 

s^ofl ni^i^- <g^?# ^*|o-m 7471^ ^# e}^- a ^olc}. 
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"antizationm £^1" °I**>°J l 0 -10 7>^->; (Gauss) **X|<!| 7}7]^ 3.7] 

VSM (A vibrating sample nagnetometer (VSM) a| 7}ofl 7^7!^ 
*3^*Kr *P13H1 cfl«V ^*J°] BH^fllol^l -fi-S. «a*J# oj^.^. #7| ^?7l^ 
^<>1 7>^*>Ol. #7| ^*>fe- *r7pcHl tflt> 3J£# #7] VSM^ ^^o] 

AGM (Alternating Gradient Field) ^ 3*1^9 DC ^H^Hl 

7r6fl7|i- ^71 ^#*r£-fl] ol-g-SjCK ^ofl 7H)7j^. 7^7]^ 

Si3(M0KE)^ ^O] 7+71 ^^<H1 ^A>^<H ^ Lfloll 7.>7| fi^efi^ 

o]*H ?^£7} 5]^. o|^*> 4^6fl -g#S| ^ 7 J^ 

3 ^5fl 3# V ^ °l Dl^m #*J£°.S l4EfL+Bl. 

all ^ B^ll *fiE*fl»1°J ^}«.ofl i*]^ A}o|ofl 5>\\$\MQ±^ ^S^l?!^. 
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^oflo^ «^S| #2Koxidatioii)# *«**>Dl. ^°4°l ^3 ^°}# 

2£ 7^5}u+. ^ ^J^^Hr ^# Sl<4. 

ngstrom) ^S.^ 31^3. 3°l ^H"o"iE? (sub-Angstrom) 

<&JL ^ 3}^ # o^^^jo^ 5-ME^*J ^ 5U3r °J- 

* n>o]a^- S3 DKiMjsmlEl A^*\7\ ^^o]^. e *W 

<4. 
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^C}^ -s^^- 7lcfl^>7l^l^S2KGiant Magnetro Resistance Effect) 

7^7) 71^. DflAH (Magnetic recording media) 2} ^15.2} ^(areal memory 

nsity)# *cM^1?l7l ^6fl ^3.2.5. <3^SM°t *f7l ^ g^UlM 

(ultra thin magnetic film mul ti layers) 2} X\7]*\ ft^Q 4* 5U*f °vl-^i^- 

r<>ias-.£3 n>aM!£DilEl *}±m% 

#7| ^ Dr3M]^ €7}7} ^JA>S](H ^Sjfe- ^e|zJJiH *J: #7) 

E^Hl ^7]*H ^71 #^*Kr ^Ei^lSmlEl: Lfl^-ofl #7] 

%M Q% #7| oitlaqsmjeisi u}o}*) cuf!- #7l ?5^£fltH % 

^ ^JE-S -H-T^sj^ JLQM?]^ = : Sl^S^Ej ^ 

# -g^i^ n^°a ; #7i #^^-ofl>H s\m 

J <Q#n\; #71 ^i^S^El l^rfe- ^Xl- 3#*rJ>. 3 #3 ^3*1} # 

# #*l* r £r ^-^] #71 olElSflSnflEi^r-tl <2J^3£r ^i** 180 ?!## ^ 

{lit 1* A 3*1^ *!## n^ A 1 7 J ^ #71 ji*i<£ #^^r ^# Ji^ 

H: #71 MSUM! #^5l^f Jl*3tf# S^M^ #71 ^*flH ifl^SJ 

^ofl oi7 r ^ <%B: ^ #7| <3HS-¥-Ei olEj al^DflElS] 

^71 EM ^1 H ^£1 #^<y# 5LME1%^ i^yjolEiS ol^ol^l s. 

£ #^*l]H4r. ^>y=l ^ ^H: #7l M)^£°11 

^SlJl #71 <SH5^t1 ^ofl 7}*)g ^Al?l^ 2 «|; # 
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S«J2} o}Z$t\o) ^7) 7]7|#: #71 *1*1#<H1 3. 

#7| ^§*l€ «1: #7| >H]E*°J #^ <tf^f°fl 

*l€ ^71 5L3*13 ^Ac^ofl >g*|s|£. <£3*1]3 e^^^ : >^7l >Hl^q 

*Ja**M. #7) 5l#%H ^ofl <tf3*l]: #7| 

£*|£Ur Tfl 1 *fl l <?H1 <g*|sj^ ^ € ^ ? J 

^71 *fl 1 ^#21 ^ ef-fofl <y^*llSl ^ #7| 53 

31*1 azfloj ^ofl £5^ #7l IlUl^lie 

2 : #7] Tfl 2 #^-°fl Jl^ §3 #7] 2 

oH). ^71 7)1 2 ^^2* ^ ^7j£]£- ^ afolal:^ o\^o]^\ ^J°3. *> 

SSL £ ^ ofl^, §4} <y^(H|^. ^so] ^Sjoj ol 31, 

Hjcfl^^- §^ iiS^ n>aufl^ ^7^7} #^S|^ 3 : 

^-S^-Ei °J^4r ^3*3*: ^71 

Ej*fi*H £13 ^7] #^0}^- <i]Ei«j^iH]El: Milfoil 53} 

tfltH #2.**. ^7| olE^SnilEi°l 5l}oltH ^# ^7] TflEiifllH £j 

33 o.^ ° r ^5^S.S JZ^Al7|^ #^6flS: ^71 o]ElmlSiHlE|ofl^ # 

TO^s ^7\t\^r ^-°] <9H: #7| «yE^l^miEl^^.Ei ^Slir 

2f7f i|# n^m^ Ala^oi] ^ tfTfl ©Hr ^^Jl^^H(PLL): #7| SJ- 

«HSJf3 °lEiai50«El^ 7^^$^ ^^Ei; ^7] ^ <>g 
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*3^f 5L^ H loll ^^1 ^ «W «o|. a. ^^^^ (10 ) . ^-^61] H (30) . 

ElSfl^nJm(50), Jl^ (60) . ^^(70). <3H(80). JSL^U 

El (90). ^-OI <g = (100) . ^^E1(H0)S ith "H. 

0)^- 3# #*l^-(61)£h ^5 ^Ei(62)*K j2*HflolEi (63)3 41 Jf£o_ 

^#€^. 

§>*t ±^ (10)^} ^cflH (30) 7> UHV (20)ifl^- °fl ^slcl". *$ 7 \ § 
4:^(10)^ D}ai41^ ^^1H(30) ^Ele-fltH ^(46)3 BH# (paddle) 

^ $5*^ <3^# 5}Dl. ^6flH(30)£- olEi^l^TDllEi (50)^ ^ 

(31) ^ (46) °1 33 7}^°.^ °r*l 

tm. 

#7j UHV ^ (20) SHI ojE^I^DflEl (50) -Jr UHV Hp£ofl JSf^Sl*!^. ^ 

olyjofl 2j^o| 5l]H4i^ (feedthroth) # -^ofl £*t i>l\E.°\) <2^£l°* . ^E-i^l^ 
El (50)ir t^aflEOO) tfl^S] ^HElefliH 3(46)21 *!^# #*1*M # 
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*}C|. ^. (50)^- UHV *&»\ (20)ofl £]^ofl if^S^ BlJEi*-^ 

^1S^1E1(50)^ iljoM c}oliH. £5. ^<H7|. ^£3. *fl°M 

e|olH. iflol^ d}£e gj %3£-7|S ^3^. 

#7l o]El«lSm]El (50)ofl^ #*|S| ^ ^3 if-H (Phase Locked 

op. 60)^ ^ H (60) SI (Phase detector .61) . 

H ^EitLoop Filter. 62)5+. °1 £<Si«fl°l£| (Voltage Controlled 

cilUtor.63)S] >M1 

#7] Jl^ ^H(60)5] 71^-^. ^Sfl(47)S ^5j£r ol^flflSnfl 

3. o]6fl Dfatfl^ ^£^1*1 ^(46)3 ^iflAl7lJl. 

7> £2W] °]*V ^ ^3}^ <>lofl H}^ t^^SS) 2fl^# 

#7| J2^<& §^(70)-b #7| 3# ^H(60) o]}M D]>M1*> ^Jif 

tt3*fl(47)S ^. 3L%<$ ^^(70) ofl S^H #^3 

tf3*Q<>q ^^oJ ^71 2]6J1 *H83 ^B^IH 3(46)3 *!^-# 3^3* *} 
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#7l ^3*11(47)^ #7l ^€ $1# ^3 ^"^M #71 3 

6)2i #^a|7|^- *w . #7i <gH(ioo)^ 3tf*8°l i#yioi 

(63)ofl^ #^£J ^# «J3 ^*}cl {110)2* ^ 7^#Dll^]# ^ 

^ °jb(8o)^- <g*§ * #71 ^ 

611= (30) ^3 (33) oil olnfl 3|^1 <S H (80) oil M 3r^S\±r ZL&%<8 

*&*m*\ 3(46)2) ^^n^ofl #W5lo)z\. 

£*> #71 £#*lo]El (90)^ #71 ^ElefllH 3(46) £t!«2] £-*l«a# ^*1*} o] 

^l^DflEl (50)<M - M^2\ #7] ^*fl(47)^ BlS^^^ #21# . 

71 ?flE}eflH} 3(46) £2fl2] 3* #*fl€ ? J^^fl»H 3(46)21 oj#*> 

#^7* ^ 

#7) 3(46) ^Bfl^l ^?Jol^ ^d|2J ^DljEoll Jl^^ol 7H*ti 

«|o|oi ?«Eieflni 3(46)oi ^ns. n% ^*>t»l. #*fl^ 

E^ll*! 3(46)21 ^-^ojo|ef ^oj^lol i^EflolEl (63)ofl>H «>*| Xl^ 

#7) <tf3*fl(47)S tl^ol ^^ZfltH 3(46)21 SejJSl §^o}ol #±flSl2i# u})^ 

#71 (30)21 ^#£- C*#3f tft*. 



34-12 



ftV^ . £ 2o\) a\S} ^o], §^ 3]H(30)4r Q^S) 

2) §°cHl ^(31)o| ^^sjcf. #7| ^ ^=(32)^ «fl 

(30) fi^. -!f£# ii*^ <3^% *>c}. 

#7l ^ ^S(32)3 ifl^ofl £^(33)ol Jf^E}. #7| 5^(33) 

3^ ^7l^(torque-field)# <3^# 

^71 S^(33)3f ol^§}cj ^H(32)£] ^ ^«H] 7^^^(34) 4jS 

^^ISlDj. #71 7l7)^(34)oil <3^7H3 (SmCo magnet. 35) ^ ^^o| Ji^ £4] 
^71 <9^7+^(35)S^ ^7}^-& olaM!^ S^B^ *> «<^£.^ 3^ 

7)Dl. ^7] *1t4#(34)£ #7| *H4# 7]*1*H- <3## *>Dj . ^^^3f £ 

. #7| ^ ^(32) -S^o\) §^(36)o) ^tJ^ 1 }. 

71 Mm*4 (36)^ #7} (32) if tt*!*) *fJf 3^(38)^21 *!7)2}°1 ^ 

. ^71 41 e}^ #*J£. ji*!-^ ^ *!<2§*J°m. 

^71 ^°!^(36) ^ofl 5-^41 (37)^- t\^-^^SLS.M «M. ^71 £ 

41 (37) § ^ofl ^^*J- £^4]S] ^-A^oll o^jflo] £}w ^^(38)ofl ^ 

^^O) ^t}. #7| ^^41^ ^ ^ ^ (38) -2- 5.2*1 (37)°l] °] 

t\tr ^71 S.QnMr SLU^H 3L^7^«> o|-o1^1cf . 
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£*h #7l 41^(36) #*JS] ■y^o}. #7l 5E*]*fl(37) #-*f°11 ^ 

# *1(47)7} ^T^C*. #71 ^^1(47)^ (46)21 #*M7|7l ^6fl 

(feedback) -§- «M8W. 
#7] <&3*1(47) #^1 74| 1 ^#(45)oj ^S^. #71 1 (45) «£J 

ei-^fofl ^*fl2) ^«-^^(39)ol #7] <&*}3]oj #«- 3=(3S)£ Tfl 2 

^#(44) oil ?4<tf# oj 7 }5}- *M}. 

#71 741 1 #^-°ll^ * ^flolB(48) SJ *flE^fl»H 3(46)ol ^7^ 

3 €- 3(46)2} ^ ^flolE (48)51 i^VS £3 

tf. ^i'S i 3 ofl ^AJ^ ^ol. ?flEl£ilHl 3(46)£ H^l^(46a). tfla 
6b). HJl^(46c)Sl >H] ^£.2.^ Uxm. 

3^5^ 4 ^ ?5^£flUl ^ (46)2} § #£l)olH(48)7} ^# ^ 

#71 £ 4<>fl i^lSl «>5} TJOJ. ^ ^ §*flo|B(48)S* ?jEl«]Hl *J 

6)£ 3«€ OlJfJl #71 © #2fl°lH(48)^ TflEHllB^ iflll 

6b)ofl «^o| ^^7^ 5U. *$EUflW]2J DH#(46c)ofloV §*M|?1±=- 

*Vc|. ^. §^ ^ #eflolB(48)5} #^lolB^ ^>Jl^-°3. ^#SJ*1 

^J(46)o|^ «3^«Vct. #71 ^ « #eflo|E(48)£| #*fl°lH^ 
nic ^oj) ^*fl a.^^c4. 
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aSlJZ. 52^£fl»1^ Bfl#(46c) fi^oj]^ ^jJf ^ S. 7<H| *\2\ € 

^# Eddy ^E. ^efl *}J1 *1 §#o| 

#sl°1 5U^. 

#7] ?J^ifliH^ (46c) #-*fofl£- 3l5.11W^^[43)7\ i^^. ^. #7] 

S^l-AJi (43) - ?flE)£l]Hl ntfloj #JfoflD> £i?c|. #7l iS^l^l^H (43) if- 
E^iLfllHo} njjs (46c) 2} ^D}O|Hl(40) 2} 7j^# *J#^7l1 -S-*|iy>7l 

*>Ct. #71 ?HmilHl3 2H#(46c)2} ^o|Hi(40) ^2}2] 7}^S. 5-lO m °J 3 

#7] ^feiM^JE (43) #^ofl ^1 2 ^#(44)o| ^^H]o1. #7| 74] 2 
(44) -S- ^a^f- (49) oil Slofl 74] 1 5-^^(45)3} ^Sli. °l°fl *3tM*fl«l ^(46) 
#3*1 #Jf A>&S]fe- (39) oil Jl#^^. 

^. #7l 741 2 ^#(44) Cu ^ JLV^J} 21^7>^-*V o\^.o\ 

3L. #71 741 2 ^#(44)2* ^Slfolul (40)^ *J*11^J°S <>1^<>1*!^. D.Z\JL. 
471121 ^aTfl" ofl^jAl^o,^ ^l7lslct. 

^. £_o^ nfl 47fl£l TflTi^Jl. OL^JL 

l¥ 5. 421 ?9E]*11H1 ^(46)# 74]7i*Vc}. AJ15.-& ^el£l)H 3# 74} 1 ^^^(45)ofl 
MM?\3-. #71 Afl^-S- ?flElillBl ^ #-f °1l *1?4]<8.2.S ol^-ol^I 741 2 ^#(44) 
Wol«l(40)# ^7lAl?J^. a^Jl C**| 47IJ21 >:3^(49)f- ^-g-ofl ^tM ? J^. 
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32 *}: #7l 2 ^r#(44) M°\ Hi (40)7|- #7l X} 2 ^=H44) 

'jL#3<>t #*l^t*. #71 ^SjolkH (40)21 71^- ^-^^ %V\°M 3.°\ (fiber 
re.41)Sr #2flH(clad.42)sL ol^ojxich #7l S <H (41) -2) *1#£ ^ 

a. wavelength7> 780nm°] ## S.H Br°|Hl# *UH1S ^WrStS-L* T^ofl °JH 
*flH (infrared) <3«2l°l ^ElSH (multimode) B\ # ol-§-3}£. ^5. . 

#7|i*r nfola^-^3 ^ai4|£oflE| Al^^Sl ^#^1°] 

#71 ^£.3 5. «m ^ol. #3^3 ^ ^ 

eposition source. 10) S ^1 (30) Ml^fS] BUI" (cantilever 

ddle.46c)<2] t\^-S:^S.^ f^Ml^ ^(Magnetic Atom)7f ^=11*. #7) 
«(46c) SHffi^ofl D>ai4I^ €*Hr ##*>°1 ^# ^ 

*V*| , <g^- ^ (SmCo Permanent Magnet. 35) 5i^r 3t4#€- «t°Jofl 747l#(bias 
eld)# nj§3. #71 ^>7l#oll o]dt| «|^Sl Tpl JE°j!B (Magnetic Moment) 7 r 7*7] 

ol ufl. S=L 5dL«1(RF torque coil. 33)3} cj^s} ^ <>J H (80) ofl 
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S.3. 5L*H33)<>1) ?^|^ £3 S ^(33)o|l 2* *j 

9}7MM **7fl(AC torque field) £ 

. 13 3.<U (33) CHI * = ^ a^r 3*f°fl 3*11 l^r^f 24r *WI(AC 
rque field)7>. *$7\ ^ol] ^2] ^£.3. °]7 r £]H3 7471^3 

X\7] S^eol] n^M]^ (magnetic torque)# «M8*1?I. ^ 

3(46)# ^fs\S. 

OT. 31^1^ ^(46)^ ^ ^Hl^ (resonance frequency)^ *?EUfl»1 

2\ =^lofl 2}-^c}. ^71 -g-^ ^S}^^ 2 kHZ ol^o|oio> m^dj . *\ 

>_oj^<4 §iiO|^(room noise) £r 2 Khz o|6r<£lafl ^-M]t}7] ^^o]V\ _ ^E^1]»l 

^EjZfltH (46)7} 

-g-^ 5.Bltfl0l^# °l-§-S>^ °l-n-^-. ^-^^l-g-ofl^ Q ^^^^B (enhancement) 
^71 nflS-olc}. 
Z r = Z >Q 

^^-i^ £ 55} £ 6f #7| DtaLfl*N ^ofl oJ 7 >sl^ 

# ^. ^7^^ SJ^^ Tm^^t T M =UomH T ol^. #7l 7*7] «}°|ofl 7 }cfl*l 
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^ o| JT=- -vj ^ 

a|5|£. aj^r *l?l »J*!. !l T -:e S| *U1 7|| (t orqua field). T H 4fr *M 

(magnet ic torque). w c 4f ^tWI 3! (46) ^ , t c -£ JfflE|l1|U| %| (46) il| ^f-/H| 
'i!'!}^! ^f^iH- l ^?Jc|. IHf Young' ModuUs o] . 

VJ . 7| ?J! El f 1| u| (4G) aj| ?J f. £ f )! a | 7.] c\ o| ^ oj E -] 3] | „)] £| ( Use r 
ode I Hie r f eromc tor. 50) "I| S| n|] ^ X| r,| . 7 | el | o] Z| c| o| £ = «J E| SJ] 5. nf| E] (50) 

-1*11 #*I-SI ^.t.— -?!<■{ ji^ -T-±E(60)# 5 fill Vl^o| i80£ VJ*!-7J <d 
^ ?J si °1 u l -TJ ^ • n ° I *! u ! ° I a. - '?J E l sfl S D U 3 (50) ^11 < > I 'A s\ 2| 3! # & 5. «>H 

I HI Vj5|A|2j ^ oiuj. 

<:J 7\ tH 4 v ^ ^ H (60) HM| -VI o 1 1 80J£ HI ^ 5| 2} # 4j3| VJ C} § 2| 

y^l. JH^ ^-5. (60) M| U] ^}7l VH;)^7.|Jf (phase dot eel or. 61 ) £ <%7\ °d 

311 Jii "11 f-1 (50) ofl A| #*5»S|£. <-i3Z-V| *l'£j*lM jo^?1|o|t| (VCO. 63) # ?1 *| f ,'J *J *ll 
7) ill ^J^SI^- -M^i!| Vl^l^ll- ilc 

$ 7\ ^ E| (Loop Filter. 62) £ ^ ^ *H <H 5. 4! ? H °l M (63) IE # ( ?j » S 

#nl7| $]m VI o 1 ^ 1 *1 nr (61) Ml M *t*>m V?L% SJtl^M #-«5|«}c}. 
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#71 ^» *IE|(62)oM %<&*$°\ SL^\]om (63)1- 

%W $l#°l 180H ^ ^(sinusoidal) #3:5. 9i S1# 

X|jf<2*s] -f ofl ^^o| ji^si^ *>^. #^^-(70)1- fcjo] <y-*i 

(47) £ ^^*>^. 

#71 SM- (70) ^ °J^1 <H i# °1 El (63) ofl >M ^ ol >M1 *V ^ # «V 

Ai^f- -g-^xi^l^ *M. 5E*> #7| ?l# «_>^€ ^J 3 * A Ji^ °^ 

(lOO)ofl^ #7]^. 

*>^. #71 SJ# JZ^j ^2. (60)oll A-l ^# HJ*1 AJi- j^Qj- 

0)£ 7]%M. #71 7flEUfl«1 3(46)3 m^-oll SX^r Ti*! *fl (piezo electric 
terial.47)^ B] H*l (feedback) ^ . a^i. €^1 9)b$ 7l°]=l 33 

*H ^ (46) °J ^]§ol #±flsjc}. ol£l*> 2f## n|B^ (Active Feedback) ^ 

#7j It}H^ (Active feedback) 2}## -§-ofl . ^5 &| ^ (46) Q^rO] 

9] oj^ ^EflS. #o}7}7il °171>H. °-$E}B 21S^# #^ 

s-ojofl. .£>. (deposition source. 10)S *3 *BE|efl*H £1(46)3 sl^H^.® 

D>aMl^ ^7+7} ol§*^Al. ^Z\M £1(46)3 #7Ml7l. 
5} A) 7|^- ^ (mass loading effect)^ ili^Hl £-^S2Hl n}^ «]2fl>^ S.^"^ 
(elastic modules) Jl3}# 3 ^2^71 0]z) . 
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£i!«flolEl (Oscillator. 80) # §6fl #7} Q (46) ^Bfl£] §-*J °J 

*#7l*} olEifll^nflEi (50)ofl^ <Jx^ ^71 <tf3*fl(47)S ^H^^r £ 

€• ^EHlH *J (46) 2] ^2] #^oj 5) ^3 *Hr*VCf. 

#?l ^ ^5(60)# -§-3r*V 4H# #3 JL^n #^(70)# 

1*1 (47)5. ^fe §^Hi. #7] «}3 (amplitude)-g- 

7] S°tfJE5. ^ 5:°)^ . °1 -t]5l-b *S5 (Lock-in amp. 100) 

M ^l^. ^^El(llO)^ ofl*H# ^ iMti^ ^^o.^ 

#7| ^-oj <ga(ioo)^ iLOl^o] <g# # ojjj ^^*> A^^- 7}^}7\\ V\ 

o| nfl. <^*}*1] (47) S BlH^Sl^ ^ U J3 ^21^ ^^5] 7f7| 5L*&B 

Ul^l^Dj, oil- -S-ofl 3-^3*3 ^ *M £*2]B (masnetic moment)^ HME^StTfl 

nfl Ei (50) oil 2\fft ^s] <yx£] 71-71 £^BB ^£ 

Mo] ^^5lcl. 

M s t { a f =Ew c t c 3x AV/24a P0 H tIc 2 W 0 Q 

o\7\M. no]7A IW. AV^ #*W] Sj*> 7^71 S^B ^SHl Sfl% 

=f-ol ojaofl^ ^3*> St. H^T] 7>A|S. (fringe visibility). V 0 

#3 
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* (-a a] on 2) 

2| *Ulofl£^. ^ri (10)5-1. ^ol^ofl cfl-i-S^ ?3S^»1 ^ofl 

i^l^H NiFe ^#(51)ol ^^5]o] . a #7| #*h£:MlO)£JfEl 

<*\s\ •c* ^aMm ?flmiH ^(46)3}, #7] ?fl^y]iH 3(46)SJ 3 

% ^7| -tlsS #^*>^ (50)2}. vfl^-ofl #7] ^tUH^ ^ 

6)# si^-^. #7i °i ei «i^nfl^ (5o>^ ^oi«i c*jf# >^7i 

(46) fi^H} 33 #3.2.5. -^l^i^- JL^M9]Sr ^*j]H(30)Sh ^^JL^^-B. 
II. 60) ^^-Ei <U^S\h 3^*Ka *!^# >33W^ ^l*Hr °|H 

0a)*h #7) oiEitflSmlEl (50)ofl><4 #33^ #*l*Mr ^=(100)^. 

§ol ^SjJl Si^r #°J #7) o]El«l^oflEi(50)S^-El ^Sj^r 3M*Ka. 
71 s} £ 3 53*1(33)3. ^J^^^f #74*KH. o] ^#*H- ^ 

(60)3 PID ^H#*=i°fl *W ^IH^M Sife- W'S&n <U*m^ 

-^^^^^ofl^ ?flB^»1 cflth ^ 3# 

^ = a (P LL. 60)-2f, #7| ^-°] <gH(100)S*fE] #^S]^. oiE^StfllEl (50)Sj # 
Al±§ 74#cHr 3^*1(110)*}. #7| «3H(80a)oJl^ i^^l 3 

AC £3 ^sf^r (33)2}. *1^ofl «M 
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-g-oHl . ^ dk^ (deposition source , 10) S-fEi n}^]^ ^7* 
agnetic Atom ) 7} ^SfiH (30) tfl^-Sj ^E]?fliH 3 (46) S] nfl# (paddle) *>^S^ 
5. ^ r sl<H §a^Jc}. #7] ^(46)21 nfl# 5}^S^ofl n> a i4l*N 

^^^(52)-S- «m°fl ^I^Hbias field)# ^>§J1. #7] Tj-7] #o1] ^ofl 
7+71 (Magnetic Moment) 7 r 7*7] ^£<2] «#tf-2.S 3^^. 

ol tt]], S3 ^(RF torque coil. 33)3} 9J^€ j^oj ogn (80a) ^ « ^ ^3.3 
3=-^ OH) AC £a ^71^ (AC torque field)# . 

^M. S3 3^(33)o« ^ ojofl ^*Rr AC £3 Tpl^tAC 

rque field) S\ ^7] (52) <M ^S*r^- « r ol<H^ 7\7}%o] ^-g-ofl n}^ 

ttfl. ^EleflHl (46) ^ §»g (resonance frequency)^ ^EHU^I 

S] if. JAM 5H?-^cK #7| ^ ^J*h££- 2 kHZ o]^o]o1o^ t\^z\] . o|i- 

#iol2:( r oom noise)^- 2 Khz oj^afl ^t>}7] ^o}z} . ?£t\tm 
^Jflofl ^ofl ^ ^BHM" 74|<>m ^ ojr^. aSlJl. o|H-1*> -S"^ ^V}^*]M # 

% (46) o| 

^7] ?HE]il}Bl ^(46)<*i «]oJ^ C^oliH 9jEiJfllS.D|lt| (Laser 

ode Interferometer. 50) °fl S]ofl #71^1}. ^7} z\\o]^ r^ojiH °]ElSfi^oflEi 
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*3.m\?\3L °J e| mis mi 3 (50)<M W A 3£ JL^si ^5:^- ^ 

H (80a) 1- 5^ (33)5- ?€»€c}. 

^7]ofl 7]#*> 3#JZ<3£ *5JEiM3 ^-^^^^7} §4*3^ ^ ^^^oil °J 

. ^-o] <gH(Lock-in amp. 100)^ °]E|Sfl^tiflEU50)°fl ^cfl -tlx 

ol^S] £ 7l#^ ^Alcfl^oj] ojofl *>3£M oj^ c^T^ofl 
cfl ^m*} £3# ^ D|. 0]^ ^^-Sj ^^*Jo|l^ 

o] ^l^*} 0 J^ITr SMEj^ 3.^ ^« 
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^ v A€r ol^-^oj s-oVofl . 

"^(deposition source) 3. ^EleflBl ^ Bfl^ *Hf&3-2.5. nfaMl'N ^*f7f 

f^Ai ?5El^tH 33 %7\*\7\ . -g-^^H}^^ ^SM?l^r 5! (mass 

ading effect) e ^l^^Jl -g-i^^Hl 5.-^2-1^ (elastic 

dulas) 3:£#*Mr -r SJt*. 

£*>. £ 3*H3# o]^>oi 7\7\*$2\ 3.7] # Ml7r^« €H°fM 
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1] 

r&iS^El n^M]^ ^^7f ^jAjSlol ^S}*r *HlMZJ|Bt 
#7| ^E]y|*H ^71 #S?*Kr °]El«1S0l)Ei: 

€- -#7| ^£11*1 *1 fi^^-f ^ ?J^oS tt*1s1^ H^^l-c" ^^1H: 

^71 3.%<& 21*11 <tf*1*fl: 

#7| tt^aflS^ tf^^ 4!M tf^l ^*>^ 

^7] ?]El*|SD||El£iMH <Vms\± VS.** 180 ^^1^ 

Jl^^J ^ #7| Jl^^ §^5. £^*Hr - 
#7] ^-ol «ga S jfE) ^^5]^- JEL^f*m# <§^M #7| #^*flH vfl-f2| S 
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*" *l l &o\M. W ^ ^ ^*o\)M ^sj^r 

4] 

*fl l 5U°1^. ^71 Jl^S ^f-H-fc- , 

#7| olEl«1SiHlEi# ^^S]^- ^fif #7) ^JflS ^*l*f ^21^ ^ 

*}ofl tfl-g-T*}^ DC «WKr ^7| ^ Wt<*M 

#Qt\o\ %^}±r >^7l ^^2} -gi* #7| #7|^-S 5I]H^^]?I 

Ut^J 5] 

*fl 1 ^ofl 5U<H>M. ^7| ^*hHlH^. 
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^71 §Sfl ^ofl S^SJ 7>^D». #7| 

^71 §#^-ofl ^«SJ«H -*J*13^ H^fll: 
#7| 5.^^1o|l #*ofl ^*|S]£. ^^1: 

3^- ^1 1 93 

^71 ^1 1 #*<Hl ^7^1^^ ^J: 

^-8-7} ^*^SjcH o|- 2 n"-El#: 

^71 §^S«>i| «M.°a £«S|*r 

#7| *|*)#ofl oj 6fl *1*|sJ-, <9^*M:9J 

6] 
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^7} #*HIH 5Ls^7l ^ 0.3. *>^f °]->M 

8) 

*| 5 tfofl 5U<H>H. #7l 7l*|#£. 

£>y ^ 4]e^oj oj-xi =- D>o)as-S3 nJaMls^JeH 

^7] ^ ^H** <&*!*]SJ ^ ^^^^^ *Kr 3# ^^.3- 

10] 

5 5U<H>M. £3*fi^. 
JL*1^3\ 5^7H?** o]^<h^i 3# s^jo^ *^=. °!->M^ d}o|5LS-S 

11] 

*(| 5 tfofl flo^. ^7] 3^€-. 

#7| i^^lofl o]7>^7l $\*\ 0>Ol3S-S 
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12] 

*1 5 ^<H1 oJcHA-i. ^7) tf3*|<». 
13] 

5 tMl Sfl<H*l. #7l ^ ^ #^o) 
-U^i^r (Si)olB|. ^71 ^*fl*H 2fla(leg)# ^Hl-Sqth Dfl# (paddle) ofl oJ ^ 

14] 
15] 

*fl 1 *>oi] <&o]A\ . ^s. ^ §oj Eddy 51^1- 2li5} A l 

16] 
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sq«. S «-El 3^*kn. #3?*Kr sH^*: 

#7| ^E^fltH $2} °] E] JH| £ o}] Ej 

#7) ?He]y)Hi ^ s^sz} #3.2.3. ^S)^ Jl^M^r -S-^IH: 

#7j ?]El«ls.DiiEioii>H ^sl^r #*|^ <3£: 

^71 olE^l^DflElS^-El #*l*Ka. S^ol] ^1 ^ ^ ^ >05:i2}2l 

^ &7fl ^^J1^^=(PLL): 
#7) <g=oil^ a^*m°fl 3*fl AC £3 A <§ ^ S^: 
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